Significance of alterations in the metabolomics of sulfur-containing amino acids during liver regeneration.
It has been known that liver regeneration is accompanied with a profound change in the metabolomics of sulfur-containing substances in liver. However, its physiological significance in the liver regenerative process is still unclear. Our previous work showed that buthioninesulfoximine and phorone, both widely used to deplete intracellular glutathione (GSH) in biological experiments, induced contrasting changes in the sulfur-containing amino acid metabolism in liver. In this study we employed these GSH-depleting agents to evaluate the role of sulfur-containing substances in the early phase of liver regeneration. Male rats treated with buthioninesulfoximine or phorone were subjected to two-thirds partial hepatectomy (PHx). At the doses used, the magnitude of GSH depletion after PHx was comparable, but buthioninesulfoximine administration inhibited the progression of liver regeneration as determined by liver weight increase, elevation of serum alanine aminotransferase activity, and cyclin D1 and proliferating cell nuclear antigen (PCNA) protein expressions, whereas liver recovery was significantly accelerated in the phorone-treated rats, suggesting that the role of GSH in this process is minimal. Hepatic concentrations of methionine, S-adenosylmethionine, cysteine, taurine and GSH were all elevated by PHx. Methionine adenosyltransferase activity was also induced in the remnant liver. Buthioninesulfoximine administration depressed the elevation of S-adenosylmethionine, but increased the catabolism of cysteine to taurine. In contrast, S-adenosylmethionine elevation was augmented whereas cysteine, hypotaurine and taurine were decreased in the phorone-treated rats. PHx elevated hepatic putrescine and spermidine, but lowered spermine concentrations. Buthioninesulfoximine administration increased putrescine further, but decreased spermidine and spermine concentrations. On the contrary, both spermidine and spermine concentrations were elevated in the rats treated with phorone. The results suggest that the availability of S-adenosylmethionine plays a critical role in the progression of liver regeneration via enhancement of polyamine synthesis. These findings raise the possibility that regulating hepatic transsulfuration reactions may be capable of modifying the recovery process after liver injury.